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THEORY OF OPTICS
f.   The Magnification.—Let  the   object  have  the  linear magnitude y.    By equation   (7)  on  page   19, the  objective
forms a real image of size j/ =.y>-p-n in which// is the second
-A
focal length of the objective,* and / the distance of the image from the second principal focus. Since, as was shown above, this image y' lies immediately in front of or behind the field-lens of the ocular, /may with sufficient accuracy be taken as the length of the microscope tube. Likewise, by equation (7), the
JR
virtual image formed by the eyepiece has the size y" =y'-~,
/2
in which /2 represents the focal length of the eyepiece and d the distance of the virtual image from its second principal focus. Since, as was above remarked, this eyepiece lies close to the exit-pupil, i.e. to the pupil of the eye, d may be taken as the distance of the image from the eye. The magnification V produced by the whole microscope is then
d-I
y
(5)
Since the second  principal focal length /' of the entire microscope is, by equation (18) on page 29, t
(6)
J, the optical separation between the objective and the eyepiece being almost equal to /, it follows that, disregarding the sign, (5) may be written
(7)
Thus the magnification depends upon three factors which are entirely arbitrary, namely, upon//, /2, and /.    The length
*A distinctipn between first and second principal foci is only necessary for immersion systems.
f For the eyepiece _/j =f%.stop or the rim of a lens in the microscope is the aperture stop. This stop always lies in the objective, not in the eyepiece.   Fig. 39 shows a case of very frequent occurrence in which the rim B^B^ of the hemispherical front lens of the objective is both aperture stop and entrance-pupil.    The image B^B^ of B^B^ formed by the whole microscope is the  exit-pupil.    If the length of the tube is riot too small, this image lies almost at the principal focus of the eyepiece.    The eyepiece shown in Fig. 39 is a Huygens eyepiece.    The real image of the object /\P2 formed by the objective and the field-lens of the eyepiece is P/P/.    The field-of-view stop GG is placed at P{P±.    In this way the edge of the field of view becomes sharply defined,ly the domain of geometrical optics.
